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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 MaTeMaTHKE HAa YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3zpaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, MPEABIBIAEMbIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJAULIUN
poccuiickoro  oOpa3oBaHus. Peanmszanuss nporpaMMbl IO MaTeMaTHKe
o0ecrneunBaeT OBNAACHNUE KIIOUEBBIMU KOMITIETEHIIUSIMHU, COCTABIISIOIIUMHU OCHOBY
JUIS ~ CaMOpa3BUTHUA U HENPEPBIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTD
OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUS JIMYHOCTU
00ydJarommxcs.

B mporpamMMe mo MaremMaTHKe Y4YTeHBbl HAEH W TojoxkeHus KoHuenuuu
pa3BUTHSI MaTeMaTHdeckoro oOpasoBanus B Poccwuiickoit ®enepauuu. B
COOTBETCTBHUH C Ha3BaHHEM KOHIICTIIMH, MAaTEMaTUYECKOe 00pa30BaHKE JOKHO, B
YACTHOCTH, MPEAOCTABIATh KaXXA0My 00ydaroleMycst BO3MOKHOCTb JTOCTHXKEHUS
YPOBHSI MAaT€MaTHYEeCKUX 3HAHUI, HEOOXOAUMOIo Jjs JajbHeHIled yCHelmHoMl
U3HU B 0o01IecTBe. IMEHHO Ha pelieHue 3TOM 3aJayM HalleJieHa IporpaMma 1o
MaTeMaTuke 0a30BOr0 YpOBHS.

B snoxy nudpoBoii Tpanchopmaiuu Bcex chep 4eI0BEUECKON NeATeIIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTE€MaTUYeCKOM IMOArOTOBKH. YK€ B IIKOJIE MAaTEMAaTUKA CIIY)KUT OINOPHBIM
NPEAMETOM I M3YYEHHS] CMEKHBIX IUCIUIUIMH, @ B YKU3HH IIOCJIE IIKOJIBI
peanbHO HEOOXO0IUMOCTBIO CTAHOBUTCS HEPEPHIBHOE 00pa30BAHKE, UYTO TPEOYET
MOJIHOIIEHHOM 0a30B0oil  0011e00pa30BaTeNbHON MOATOTOBKM, B TOM YHCIE H
MaTeMaTHYecKol. DTO O0O0YCJIOBIEHO TEeM, YTO B HaUIM JHU pPacTéT YUCIO
CHELUATbHOCTEN, CBA3aHHBIX C HEITOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMATUKH: U
B cpepe IKOHOMUKH, U B OU3HECE, U B TEXHOJOTMYECKUX O0JaCTAX, U JaXe B
ryMaHuTapHbeix cgepax. Takum oOpazoM, Kpyr 0OyyarolmMxcs, A KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYMMBIM IPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[TpakTHyeckas moJe3HOCTh MaTEMATHKU 00YCIIOBJIEHA TEM, UTO €€ MPEeIMETOM
ABJIAIOTCA (yHAAMEHTAIbHbIE CTPYKTYpPbl HAIIEro MUpa: MPOCTPAHCTBEHHbBIE
GopMBI M KOJMYECTBEHHbIE OTHOIIEHHUS OT IPOCTEUIINX, YCBAaWBAEMBIX B
HEIMOCPEJICTBEHHOM OIBITE, JO JOCTaTOYHO CIJIOKHBIX, HEOOXOAMMBIX JJIS
Pa3BUTHS HAyYHBIX U TEXHOJOTHMYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTH4YECKUX
3HAHMM 3aTPYJHEHO NOHMMAaHWE MPHUHLMIIOB YCTPOWCTBA M HCIHOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE M HMHTEpIpeTanusi pa3HooOpa3HO
COLIMAJIBHOM, PKOHOMHUYECKOH, MOJUTUYECKOM HH(opManuu, ManodPpdeKTruBHA
NOBCEIHEBHAS NIPAKTUYECKas AEATENbHOCTh. Kak10My 4eJIOBEKY B CBOEH JKH3HU
IMPUXOAUTCS BBITOIHATH JOCTATOYHO CIOKHBIE PACUETHI M COCTABIISITH HECIIOKHbBIE
ITOPUTMBI, HAXOIUTh HYXHbIE (QOPMYJIbl M MPUMEHSITh WX, BIAAETh
[IPAKTUYECKUMU NPUEMAMU T'€OMETPUYECKUX U3MEPEHUU UM MOCTPOCHUN, YUTAThH
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uH(OpMaIINIO, MPEACTABICHHYIO B BUY TaOJIUI, [uarpaMm u rpaduKoB, KUTh B
YCIOBUSIX HEONPEAEAEHHOCTH U MMOHUMATh BEPOATHOCTHBIN XapaKkTep CIIy4YailHbIX
COOBITHIA.

ONHOBPEMEHHO C paclIUpeHHEeM cQep MNpPUMEHEHHsT MaTeMaTUKH B
COBPEMEHHOM 00111ecTBE BCE 00JIee BaKHBIM CTAHOBUTCS MaTEMaTUUYECKUM CTHIIb
MBIIUICHUSI, TPOSBISIIONIMICS B ONPENCIEHHBIX YMCTBEHHBIX HaBbIKax. B
Ipolecce M3yYeHUs] MAaTeMAaTUKH B apceHal MPUEMOB U METOJOB MBIIIICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIHUS U JEAYKIHS,
0o0oOlIeHNEe M  KOHKpEeTH3allMs, aHajlu3 M CHHTE3, KiIacCUPUKaUs U
cucreMarusanus, adcrparupoBaHue U aHaiorus. OOBEKTbl MaTeMaTHYECKHX
YMO3aKJIIOUeHUH, TpaBUia HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTHYECKHUX TMOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOPMYIHpPOBATh,
OOOCHOBBIBaTh M JI0Ka3blBaTh CYKIEHHs, TEM CaMbIM Pa3BUBAIOT JOTHYECKOE
MbIlIUIEHHE. MaTremMaThke MpUHAJIEKUT Beaylas pojib B (OPMUPOBAHUU
AITOPUTMHUYECKON KOMITOHEHTHI MBIIIUICHUSI M1 BOCOIUTAHUHM YMEHUU JI€WCTBOBATH
M0 3aJlaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATH
HOBBIE. B mporiecce penienus 3aj1a4 — 0OCHOBHOW YUEOHOM 1€ATEIbHOCTH Ha YpOKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKasl U MPUKIIAIHAs] CTOPOHBI MBIILIJICHHUS.

OOyueHue MaTeMaTHKE JIaéT BO3MOXKHOCTb pa3BUBaThb y OOy4aroUIuxcs
TOYHYIO, PAllMOHAJIBHYI0 U MH()OPMATUBHYIO pe€4yb, YMEHUE OTOMpaTh Hauboliee
MOJIXOJISITIIAE SI3bIKOBBIEC, CAMBOJIUYECKHE, TpadUIECKIE CPEICTBA TS BRIPAKEHUS
CYXJCHHUN U HATJSAHOTO UX MPEICTaBICHHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBaHUU
sBIsieTCS oOlIee 3HAKOMCTBO C METOJaMU TMO3HAHUS JIEWCTBUTEIBHOCTH,
NPEJICTaBICHUE O MPEAMETEe M METOAEC MAaTeMaTHKH, €r0 OTIWYHS OT METOOB
€CTECTBEHHbIX W TyYMaHHMTapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS
MaTeMaTUKU JJi1 PEIIeHHs Hay4HbIX M TNPUKIAAHBIX 3a7ad. TakuM o0pazowm,
MaTeMaTh4yeckoe o0pa3oBaHME BHOCUT CBOWM BKJIAI B (opMHpOBaHUE OOIIEH
KYJIBTYpbI U€JIOBEKa.

W3ydeHne MmareMaTuku CliocOOCTBYET ICTETUYECKOMY BOCITUTAHUIO YEIOBEKa,
MOHMMAHHUIO KPACOTHI U U3SIIECTBA MAaTEMAaTHUYECKHUX PACCYKIACHUN, BOCTIPUATHIO
reOMEeTPUYECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHbIME 1IeIsIMU 00yueHus maTemaTuke B 10—11 kimaccax Ha 6a30BoM
YPOBHE SIBJISIFOTCSI:

dbopMupoBaHUEe IIEHTPATHHBIX MAaTEMAaTHYECKUX MOHITHHA (YHCII0, BEJIMYMHA,
reoMeTpuiecKast durypa, MepeMeHHas, BEPOSITHOCTb, byHKIHS),
00eCreunBaOIIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHUYECKOIO
o0Opa3oBaHMsI 00YJarOIINXCS;



MOJIBEICHHE OOYYArOMINXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYXAIOIIEro MUpa, TOHUMAHUE MAaTEeMaTUKH Kak
4acTU 00IIEH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE MHTEUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0ydaromniuxcs,
M03HABATEIbHOW AaKTUBHOCTH, HCCJIEAOBATEIILCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUS, UHTEpECca K U3YYECHUIO MAaTEMAaTHUKU,

dbopmupoBanre (PYHKITMOHATLHONH MaTEMaTHYECKONW TPAMOTHOCTH: YMCHHS
pacno3HaBaTh MaTEMATUYECKUE ACTIEKThl B PEAIbHBIX KW3HCHHBIX CUTYAIUAX U
NP HU3YYEHUM JIPYTUX YYCOHBIX IPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyJIHpPOBAaTh HUX Ha S3bIKE MaTeMaTUKH M CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIH, MPUMEHSITh OCBOCHHBIN MaTeMaTUYECKUM ammapar JJs
pelieHns NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPHPETUPOBATh U OLICHUBATH
MOJTYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMHM JIMHUSIMU cojJiepkaHus MatemMaTuku B 10—11 kiaccax ABiIsSIOTCA:
«Uucna u  BbIUMCHEHUS», «Aaredpa» («Ainredpandeckue BBIPAKEHUSD,
«YpaBHEHUsI U  HepaBeHCTBa»), «Hawama MaremaTH4YecKOro aHaauzay,
«T'eometpus» («I'eomeTpuueckne QUIypsl W HUX CBOWCTBa», «M3MepeHue
T€OMETPUYECKUX BETUYMH»), «BeposTHOCTh W CTaTUCTHKa». J(aHHBbIE JTUHUU
Pa3BUBAIOTCS TMapajUieIbHO, KaXKJaasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JAPYroi, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUHU.
Kpome »s1oro, ux oOBEIUHSET JIOTHYECKAsl COCTABJIAIONIAs, TPAJIUIIMOHHO
MpUCyIlllass MaTeMaTUKE W MPOHU3bIBAIOIIAs BCE MAaTEMaTUYECKUE KYypChbl U
conepxkarenbHple auHUU. CdopmynupoBanHoe B DPI'OC COO TtpeboBaHue
«BJIQJICHUE METOJAMM JI0KA3aTEIbCTB, AITOPUTMAMHM PEUICHUS 3a/Jad, YMEHHUE
dbopMyIUpoOBaTh ONpEEIEHUs, AKCUOMBI U TEOPEMBI, TPUMEHSITh UX, IPOBOIUTH
JIOKa3aTeIbHbIE PACCYXACHUS B XOJE PEIICHUS 3aJad» OTHOCHUTCS KO BCEM
y4eOHBIM KypcaM, a pOpMUPOBAHUE TIOTUUECKUX YMEHUN paclpeesisieTcsl 0 BCeM
rojiaMm oOy4eHusl Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmaremaTuka SBISIETCS 00sS3aTEIbHBIM
MpeaMeTOM Ha JaHHOM YypoBHE oOpa3oBaHus. [IporpamMmoii mo mareMatuke
npeaycMaTpUBaeTCs U3yUYeHUE yU4eOHOTO npeaMeTa «MaTtemMaTukay B paMKax TpEX
y4eOHBIX KypCcOB: « AnreOpa v Hayaa MaTeMaTUYeCKOTro aHaIn3ay, «I eoMeTpus»,
«BepodaTHOCTP ©  cTatuCTUKa». DOpPMHUpPOBAaHUE  JIOTMYECKUX  YMEHUU
OCYILECTBIISIETCS HA MPOTSHKEHUU BCEX JIET 0OyUYEHHUs HAa YPOBHE CPEHEr0 00IIIero
o0pa3oBaHus, a PJIEMEHTHI JIOTUKU BKJIIOUAIOTCS B COJIEP’KaHHME BCEX Ha3BAHHBIX
BBINIIE Y4EOHBIX KypcoB. OOIee Ynciio 4acoB, PEKOMEHIOBAHHBIX I U3YUYCHUS
mateMatuku — 340 gacoB: B 10 kinacce — 170 gacos (5 yacoB B Heento), B 11 kinacce
— 170 gacoB (5 4acoB B HEAEINIO).



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaxJAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHUKH, [IEHHOCTHBIM OTHOUIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUNU HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0pOBOro u 6e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,

IOTOBHOCTBIO " CITOCOOHOCTBIO K MareMaTU4CcCKOMY O6p330BaHI/IIO u
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caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HATIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbhI, IOHUMAaHHEM BIIHSHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpeIbl, INTAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX BO3MOMHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM MAesATENIbHOCTH, JTaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKIACHUSIX;

MpeJIaraTb KPUTEPUU ISl BBISIBICHUS 3AKOHOMEPHOCTENW Y TPOTUBOPEUHNIA;
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e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABJIATH Ne(UINTHI MHOOPMALINHY, TAHHBIX, HEOOXOANUMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(GOPMALIMIO, TPEACTABIATh €€ B pa3IuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH HaIEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOMPATh CIIOCOO pEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUN ¢ Y4ETOM HOBOM HH(MOPMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [IO3HABATEJILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pELICHUsI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELICHUH 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€W M YCIOBUAM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOECHUS MIPOTrPaMMBbI IO MaTeMaTUKe Ha 6a30BOM
YpOBHE Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS MPEACTABICHBI MO TOAaM
o0yuyeHHusl B paMKax OTJENbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOUIMX pa3leiax
IIPOrPaMMBI I10 MaTEMATHUKE.



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJiredpa ¥ HaYa1a MATEMATHYECKOI0 AHATU3AY.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayaga MaTeMaTU4YECKOrO aHAIN3a» SIBISIETCS OJAHUM U3
HanboJiee 3HAYNMBIX B IPOTpaMMe CTapIei IIKOJIbI, TOCKOJBKY, C OAHON CTOPOHHI,
OH O0ecreuynBaeT WHCTPYMEHTAIbHYIO 0a3y AJii M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, & C JAPYrod CTOPOHBI, (JOPMUPYET JIOTUUECKOE U aOCTPaKTHOE
MBILUIEHUE Y4YalllUXCsl Ha YpPOBHE, HEOOXOJUMOM [UJIi OCBOEHHS KYypCOB
UH(POPMATUKHU, OOILIECTBO3HAHUS, ICTOPHH, CIOBECHOCTHU. B paMkax 1aHHOTO Kypca
ydalurecss OBJIAJACBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMyaMpyeT CBOM JOCTUKEHUSI B MAaTEMAaTHYECKOU (popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCIIEIIHOTO OBJIAJEHUS 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUHM, IOHHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKH U OOIIECTBEHHOW JKU3HU, IO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJb30BaTh MX B ITIOBCEIHEBHOM KU3HU. B TOXKEe Bpemsl OBIIaficHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTEeMaTHUYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEPKJICHHUS, HCIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue 1
aHaJOruI0, OPMUPYET KPEATUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOppl M Hayal MaTeMaTHYECKOro aHallu3a B CTaplleil IIKoje ydaliuecs
NOJIYYarOT HOBBIM ONBIT PEIIEHUs MNPUKIAAHBIX 33Ja4, CaMOCTOSTEIbHOIO
IIOCTPOEHUSI MaTEMaTUYECKUX MOJENIEH pEAbHbIX CHUTyalud W HHTEPIpETALUN
MOJIYYEHHBIX  pElIeHWH, 3HAKOMATCA C  OpUMEpaMH  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE KU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSMU U UX aBTOpPaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHLUUATIOM, KOTOPBIN
peanu3yercs Kak yepe3 ydeOHbId Marepuaj, CoCOOCTBYIOIUN (POPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 cneuuduky ydyeOHOW AesITeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJIOJKATETLHOM
KOHLIEHTPallM BHUMAaHHs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJsbTarT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIIEIYIOLIUE COJIEPKATEIBHO-METOANYECKUE JIMHUK: «YHCiIa W BBIYMCIICHUS,
«Dynkmn u rpa@ukny, «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanu3a», « MHOXeCTBa U JIOTHMKa». Bce OCHOBHBIE COAEPKATENBHO-METONYECKHE
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JUHUM M3y4alOTCs Ha MPOTHKEHUH JABYX JIET OOydeHHs B CTapiled LIKOJIe,
€CTECTBEHHO JIOTIOIHSS APYT Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMU U
pa3aenamu. J[aHHBIN Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJBbKY OOBEIUHSET B
cebe colepKaHHE HECKOJIbKUX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUI aHAIN3, TEOPHsl MHOXECTB U 1p. [To Mepe Toro
KaK yyalluecs OBIaJeBalOT BCE Oojiee MIMPOKUM MATEeMAaTHYECKUM almnapaTroM, y
HUX TIOCJIEI0BATeNIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYIO MOJIENb PEeabHOM CUTYyallud, TPUMEHSTh 3HAHUS, TOJYyYEHHBIE B
Kypce «Anrebpa ¥ Hadajga MaTeMaTHYEeCKOrO aHaiu3a», Ui pelieHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajaud, a 3aTeM
UHTEPIIPETUPOBATH MOJIYYCHHBIN pe3yNbTaT.

CopepxarenpHO-MeTOIMYecKass JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(GbOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B CeOs
UCIIONB30BaHUE PA3NUYHBIX (OPM 3amUCH ACHCTBUTENHHOTO 4YHCTA, YMEHHUE
palyoHaNbHO BBITIOMHATH ACHCTBHS C HHUMH, Je€JaTh NPUKHUIKY, OILIEHHWBATH
pesynbrar. OOyuyarouiyecss MNOJy4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUI,
BBIMIOJIHEHUSI JEHCTBUI C 4YHCJIaMy, 3allMCaHHBIMU B CTaHAAapTHOM ¢opMe,
UCTIOJTb30BaHUSI MATEMAaTHUECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi B CTaplield IMIKOJie, IOCKOJIbKY B KaXJOM pasliele MpOorpaMMbl
IPEIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PEIICHUs LEIbIX, pallMOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JOTapU(PMUUECKUX ¥  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPaBEHCTB U WX cucteM. [lomydeHHbIe yMEHUS UCTIONB3YIOTCS TIPH HUCCIIET0BaHUN
(GYHKIMI ¢ TOMONIbIO MPOU3BOJHON, PEIICHWU MPUKIAJHBIX 3a/Jady W 3a/1ad Ha
HaxXOoXJE€HWE HauOOJbIIMX W HAUMEHBIIMX 3HaYeHUM QyHkouu. JlanHas
collepKaTeNlbHasl JIMHUS BKJIIOYaeT B ce0sl Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJHATh pacdy€Tbl mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUH,
COJEpKalIMX CTENEeHUu U Jiorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOAMT AajbHellIIee pa3BUTHE allTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHAST ydamuxcs, (HOpMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
UHCTPYMEHTBI [UIsI pPELIEHUS MPaKTUYECKHMX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.
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CopepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKIUHM U TpaduKu» TECHO
NeperyieTaeTcs ¢ APYTUMH JJUHUSMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
[0CJIeI0BATEIbHOCTD N3yUeHHs MaTepuaiia. Vi3ydyeHue cTeneHHoM, MoKa3aTenbHOM,
J0rapupMHUUECKO U TPUTOHOMETPHUECKUX (PYHKIMI, UX CBOWCTB U TpadHKOB,
UCTOJIb30BaHuEe (YHKIMN Ui pelIeHHs 3a/1ad U3 APYTHX y4eOHBIX MPEIMETOB U
pealbHOM KHU3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKHMM aHAIM30M, TaK U C
pelieHneM ypaBHEHHH W HepaBeHCTB. Ilpu 3TOoM Oonblioe BHUMaHUE YIENISIeTCs
(dbopMHpPOBaHNIO YMEHUS BhIpaXaTh (OPMyIaMU 3aBUCIMOCTH MEKY pPa3IHuHbIMU
BEJIMYMHAMH, HCCIENOBaTh IMOJydeHHbIe (YHKIHMU, CTPOUTH UX TpaduKH.
Marepwuan 3Tol coepKaTeIbHON JIMHUY HAIleJICH Ha Pa3BUTHE YMEHHM U HAaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEJIMYMHAMH B pa3IUyHOU dopme:
aHAJIMTUYECKOW, rpaduueckod u cioBecHo. Ero wusydenuwe cmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K O0O0OOIIEHHI0 U
KOHKPETHU3AI[1H, HCII0JIb30BAHNIO aHAJIOTHI.

ConmepxxarenpHas juHHS «Hauyama mareMaTHdyeckoro aHain3a» MO3BOJIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX O0YYarOMIMMCSI, Y KOTOPBIX MOSIBISIETCSI BO3MOXXHOCTh MCCIEIOBATh U
CTPOUTH rpapuKu (PyHKUUHN, OIPEAEIIATh UX HAaHOOJIbIINE U HAUMEHbILINE 3HAUCHUS,
BBIUUCIIATH IUIOMAAU UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporieccoB. JlaHHas cojaep)kaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTHYECKUX MOJENed peanbHbIX CHTyalluil, HaXOXKICHUS
HAWIY4IlIEero pelieHus: B MPUKIAIHBIX, B TOM YUCJE COLUUAIbHO-IPKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHPOBaHNIO YMEHHI PACcTIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMAaTHKHU B HayKe,
TEXHUKE U HucKyccTBe. OOydaromuecs: Y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTUSI MAaTEMAaTUKHU KaK HAyKH, U UX aBTOPaXx.

CopepxarenpHO-MeToIMYecKas JIMHUSA «MHOXKecTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTAaM  TEOPHUH  MHOXECTB. |€0peTHKO-MHO>KECTBEHHBIC
MPEJICTAaBICHUS MPOHU3BIBAIOT BECh KYpC IIKOJBHON MaTeMaTHKH M TpeiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPUJIO’KEHUH, OHU CBS3BIBAIOT pa3Hble MATEMaTUYECKUE AUCLUHUIUIMHBI B €AHMHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHUKY HMOHMMAaTh TEOPETHKO-
MHO>KECTBEHHBI S3BIK COBPEMEHHOW MAaTeMAaTHKH M WCIONb30BaTh €ro s
BBIPQXEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Havajga MaTeMaTHUYECKOTO aHalW3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(opMUPOBATH HABBIKK MMOCTPOCHMS MOJIENIEH peabHbIX CUTYyaIUil, HCCIEA0BaHNUS
TUX MOJIeNeld C TMOMOIIBIO ammapara aiaredpbl ¥ MaTeMaTHYeCKOTO aHalu3a U
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WHTEPIIPETALNH [T0JYyYECHHBIX PE3YJIbTAaTOB. TaKne 3a1aHus BIUIETEHBI B KAXKIBIN U3
pa3iesioB IporpaMMBl, IIOCKOJIBKY BECH MAaTEPHUAN Kypca IUPOKO UCTIOJIb3YETCS IS
pelmieHns NpPUKIAAHBIX 3anad. [Ipu pemeHuM peanbHBIX MNPAKTHYECKHX 3anad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS TMPHKIATHBIX
3aJa4 OpraHu3yeTCs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anrebpa u Hayaia
MaTE€MaTHYECKOr0 aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOGHOM 1u1aHe Ha M3yYeHHUE Kypca aareOpbl U Hauall MaTeMaTU4eCKOTo aHaIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Hejento B 10 kiacce v 3 yaca B HEICNIO B
11 knacce, Bcero 3a Ba roja o0ydenusi — 170 gacos.
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COIAEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucia ¥ BbIYMCICHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHBbIE W JECATUYHBIC IPOOH, MPOILICHTHI,
OecKOHEUHble  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMOHAIBHBIMU YHCIaMU, TPpeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenune
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAaHUU U PEaJIbHOM KU3HH.

[elictBuTenpHblE 4Kclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
neicTBUTeNbHOrO  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEUCTBUTEIBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3aJad U IPEACTaBIICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelicTBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienue HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMeHeHnEe ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HAyKU U pealbHOW KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OO6unacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu Qyskium.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHasi pyHKLMS C HATYypaJIbHBIM U II€NIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.
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TpuronoMmerpuueckass OKPY>KHOCTb, OIPEJAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepanuu Haj MHOXkecTBamH. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl pealbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCEL.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTEIEHHU.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHbIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOTapru(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJIEPKAIMUX CTENEHH C palMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPABHECHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukrus. [lepuonnueckue pynakmn. [IpomexyTku MOHOTOHHOCTH (DYHKITUH.
MakcumMyMbl 1 MUHUMYMBbI GyHKIMU. Haubosblllee W HauMeHbIIEe 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpadUKH.
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Hcnonp3oBanue rpadukoB (PYHKIMHA 7Sl peLICHUs] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GpyHKIMH. MeTO HHTEPBAIOB Il PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOJHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuila nepBooOpPa3HBIX.

Wurerpan, ero reoMeTpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.

HPEIMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOTO Kypca «AnreOpa v Havajla MaTeMaTHYECKOTO aHaIu3ay
Ha YPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs JOKHO 00ECIeUMBATH JTOCTHKEHUE
CICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE W JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

BeimonHATE  apudMeTHYeCKHe ~ Onepaldd ¢ palWOHAJbHBIMH U
JEHCTBUTEILHBIMHU YHCIIAMH.

BrImoHITh TPUOIMKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JieaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BHIYMCIICHHM.

OnepupoBaTh TMOHSATUSMU: CTEMEHb C IIEJIBIM TIOKAa3aTesieM; CTaHJapTHAs
dbopma 3amMcH JACHCTBUTEIBHOTO YHCIA, KOPEHb HATypajdbHOW CTCICHU;
WCITOJIB30BATh MOAXOAAIIYIO (hOPMY 3aIMCH IEHCTBUTEIIBHBIX YHCEIT U1 PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.
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OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
panMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHUN W pelaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoinonHsATh MpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIPQKEHHI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALUOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs U HEPABEHCTBA IS PEIIECHUS MaTEMaTHUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHBIX 00JacTell HAyKH U PeasIbHOM KU3HU.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/aud, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anareopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIHMSI, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
ONpEJENECHUs] U MHOXKECTBO 3HA4YeHM (PyHKIuU, Tpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLIMHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 715 pellieHUs] ypaBHEHUH.

Crpoutb M yuTaTh TpaduKu JTUHEHHON (PYHKIUMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana maremMaTH4ecKoro aHajimsa

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIBLHOCTh, apumeTHyeckKas U
reOMETpPUYECKast IPOTrPECCUMU.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEI0BATEILHOCTEN U MPOIPECCUN IS PEIIEHUS
peanbHbIX 337a4 PUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEPAlUU HaJl MHOXKECTBAMHU.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIApaT I ONIMCAHUSI PEATIbHbIX
MIPOILIECCOB U SIBJICHUH, MIPH PEIICHNUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTb  MOHATUSAMH: ONpPENEIICHHE,  TEOpEMa, CJIEICTBUE,
JI0KAa3aTeJIbCTBO.

11 KIIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
MPU3HAKH JIEIMMOCTH LENBIX YUCEI, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOKHUTEIH
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M YHCIA, ECATHUYHBIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumenaTh CBoOMcTBa CTemeHM i NpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoImonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapu@msl;
ONEpPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHU U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISA PELICHUS NIPAKTUYECKUX 3a4ad.

Haxoaute pemieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM arapara ajareopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTth MOHATUAMM: [MepuoAndeckas  (YyHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUMH, TOYKM OIKCTpeMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
UCCIeN0BaHus (PYHKITUH, 3aJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAUMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH Tpa(UKHU JIMHEHHBIX YPaBHEHUN U
WCIIOJIBb30BaTh MX I PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.
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Hcnonp3oBaTh rpaduku (QYHKIUN A7 HWCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH U3 APYTUX yUSOHBIX JUCITUTUIAH.

Hauyana MmaTeMaTH4ecKOro aHajin3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS QYHKIHUS;, TPOU3BOIHAS (YHKIIUU;
UCIIOJIb30BaTh TEOMETPHUECKUN U (PHU3UIECKHUI CMBICI TIPOU3BOIHOMN JJIs PEIICHUS
3ajad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH MPONU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIJIST UCCIIEIOBaHUS (QYHKITUM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHATh PE3yIbTaThl UCCICTOBAHMSI K TIOCTPOSHUIO TPadUKOB.

Hcmonp30BaTh MPOW3BOAHYIO IS HAXOXKICHUS HAMIYYIIETO PEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COITMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TMOHATUSIMHU: T[EpBOOOpa3Hass W  HUHTErpall; TMOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICIT UHTETpaIa.

HaxonuTh mepBooOpa3HbIe 2JIEMEHTAPHBIX (YHKITAN; BEIYUCIATH HHTETPA 0
dbopmyne Herorona—JleliOHuiia.

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIBHO-PKOHOMHYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
MHokecTBa palMOHAIIbHBIX U
. http://school-
1 JICHCTBUTEIBbHBIX YUCEN. PalnOHAIbHBIE 14 :
collection.edu.ru/
ypaBHEHUS U HEPABEHCTBA
5 Oynkiun u rpaduku. CTeneHp ¢ MeIbiM 6 http:/f S_ChOOI'
OKA3aTeIIEM collection.edu.ru/
Apudmerndeckuii KOpeHb N—0i CTETICHHU. http:// S_ChOOI'
3 U 18 collection.edu.ru/
ppaloHalIbHbIE YPABHEHHS U HEPABEHCTBA
Dopmyiibl http://school-
4 TPUTOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 collection.edu.ru/
ypaBHEHUS
http://school-
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 5 collection.edu.ru/
[ToBTOpeHue, 0606IIeHNE, CHCTEMATH3AIHSA http:/ s.chool-
6 y 3 collection.edu.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Crenenb ¢ palliOHAIBHBIM ITOKAa3aTEJIEM. http://school-
1 [TokazarensHast pynkus. [TokazaTenpHbIe 12 1 collection.edu.ru/
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS. http://school-
2 Jlorapudmuueckue ypaBHEHUS U 12 collection.edu.ru/
HEPaBCHCTBA
Tpuronomerpuyeckue GyHKIHH U UX http://school-
3 rpaduku. TpuroHomeTprudecKue 9 1 collection.edu.ru/
HEpaBEHCTBA
http://school-
4 [IpounzBoaHas. [Ipumenenre mpou3BOgHOM 24 1 collection.edu.ru/
http://school-
5 WNHuterpain u ero npuMeHeHus 9 collection.edu.ru/
http://school-
6 Cucremsl ypaBHCHHIT 12 1 collection.edu.ru/
http://school-
7 Harypanbnble u niensie yucna 6 collection.edu.ru/
[ToBTOpeHue, 0606IIeHNE, CHCTEMATH3AIHA http:// s_chool-
8 18 2 collection.edu.ru/

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«I'eomeTpusi. ba3oBbiil ypOBEHb)

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEeIMETHBIX PE3yIbTATOB OOYUYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BuUTUs OO0ydYarommxcs, (QOpMHUPOBaHUS (PYHKIIMOHAIBHOH MAaTeMaTHYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButue y oOydarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUYECKUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEATTBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MAaTEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TAaK)K€ KayeCTB MBIIUICHUA, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOECleYyMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIEMOYKU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OlnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEANHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS
OMHUM €3 TPO(ECCHOHATHFHO BAXKHBIX KayeCTB, MOATOMY aKTyajbHa 3aaada
dbopMupoBaHus |y  OOYyYarOIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUECKON AESITETbHOCTH IO MHOTUM HaIPaBJICHUSM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pAa3BUTHE

oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
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CUCTEMAaTUYECKUX TEOMETPUUYECKMX 3HAHUHW M  JIEHCTBUHM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOJOHKEHHS  O0pa3oBaHUA IO
CHELUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE NIpeIHAa3HAdYeHa JIsl
OOy4YaromMXcs CpeHEN IIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MaTEMAaTUYECKUE YMEHHUS, CBSI3aHHBIE CO
cnenuUKoil reoMeTpur U HeoOXOAUMbIE ISl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXHOCTH U3yYUTh T€OMETPHUIO 00Jiee rITyO0KO, €Clu
B JlaJbHEHIIEM BO3HMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

JlocTmxeHne 1eMr OCBOCHHUS MPOrpaMMbl O0ECIIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMu  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAOIINM MUPOM;

e (opMupoBaHHE NpPEACTABIECHUS O MHOIOTPAHHUKAX U TEJIaX BPALIEHUs KaK
O BAXKHEWIIMX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH U
U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIETO MUPAa;

e (opMupoBaHMe yMEHHs paclno3HaBaThb Ha YepTEkKax, MOJACISIX U B
peaIbHOM MHPE MHOTOIPAHHHMKY U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPAaHHHMKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aJNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3adad M 3a7ad C
MPaKTUYECKUM COEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIEI0BATEIbCKUX YMEHUI, KPUTHUYHOCTH
MBIILUICHHUS;

o (opmupoBaHue GYHKIIMOHATEHON ITPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
yYMEHUE PACIIO3HABAThH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTyalUsX U MPU U3yYECHUU
Opyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIMPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
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anmapar i1 peleHuss  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ad,
WUHTEPHPETUPOBATH U OLICHUBATh NOJYYEHHbBIE PE3YJIHTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEJAMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4almxcs B Kypce CTepeoMETpUN IIPOBOJUTCS 3a CUET PELIEHUs 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOAUTCA C ONOPOM Ha HAIJISIIHOCTb, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10—-11 xiaccax:
«MHororpanHukn», «lIpsiMple U INIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenesnseTcs He TOJIbKO 10 COAEPKATEIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpOBHE CPEAHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylibTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYIIECTBIUIOCH MOCIEIOBATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuupsis U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble M CKpelmuBaroumecs npsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSIMBIX; MAPAJLICIBHOCTD MPSIMOM U IUIOCKOCTHU. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHBIE INIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
wiockoctei. [IpocTeitime mpocTpaHCTBEHHBIE (DUTYpPHI HA IUIOCKOCTH: TETpa’Jp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauiebHBIE W TEPHCHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MIPSMOYTOJIbHBIN
napajyiefienune]; M ero cBoucrtea. [lupammpma: N-yronpHass nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAsA TPEYrojbHAs MUPaAMUIA W IPABUIIbHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX

MHOI'OIrpaHHHUKax.
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Brruncienre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
IoIaau yceu€HHou nupamupl. [loastue 06 00béMe. OOBEM MUpaMuUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON mMoOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01a1b Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ1o cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa U miomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenus uMHpa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUYEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B pocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemenue 3amay, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YToJl MekIy BekTopamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.
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Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.
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INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmneprpoBaTh MOHITUSIMU: TOUKA, MIPsIMAsi, MIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE pPaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN NapaJljiesIenuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIOHHBIE MPU3MBI, MTapajuIeIeTUIIebI).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
QITOPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEITMBAIOIIUMHUCS TTPSMBIMHU.

Pernats 3aaun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
QITOPUTMAM, TIPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMH, MEXIy TNPSIMOM ¥ TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) C IpuMeHeHuEM (POpMYIT; BBIYUCIISTH COOTHOIIEHUS MK Ty TIIOMIATMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.
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OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEaAIbHbBIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPHUUICCKUX TTOHITHHN M TEOPEM, anmapara ajareOphl; pemarh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: LWIWHAPUYECKAs ITOBEPXHOCTh, OOpa3yroIIHe
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TIOMIATM  TIOBEPXHOCTEH  TeNm  BpallcHWS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; cepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX

buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.
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W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaraloiX HECKOIbKO I1aroB pEeLIEHUs, €CIIH YCIOBUS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IpumeHaTs OpocTeHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE T€OMETPUHU, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcnl
http://school-
1 BBenenue B ctepeoMeTpuio 10 collection.edu.ru/
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. http:/f S_ChOOI'
2 . y 12 collection.edu.ru/
apaJJIeIbHOCTD MPSAMBIX U TNIOCKOCTEN
[lepneHUKYISIPHOCTD MPSMBIX U http://school-
3 . 12 collection.edu.ru/
IJIOCKOCTEH
http://school-
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 collection.edu.ru/
http://school-
5 MHororpanHuKy 11 collection.edu.ru/
http://school-
6 O0BEMBI MHOTOTPAaHHUKOB 9 collection.edu.ru/
http://school-
7 HOBTOpCHI/ICI CCUCHUSI, pACCTOSHUS U YIJIbI 4 collection.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoasnsie IIpakruyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
http://school-
1 Tena BpamieHus 12 collection.edu.ru/
http://school-
2 OOBEMBI TEN 5 1 collection.edu.ru/
http://school-
3 BexTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10 1 collection.edu.ru/
[ToBTOpenue, 06001IEHNE, hitp:// S_ChOOI'
4 . 7 1 collection.edu.ru/
CUCTEeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«BeposiTHOCTH U cTaTUCTUKA. Ba30BbIN YPOBEHb)

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BepoATHOCTb UM CTATUCTUKa» 0a30BOrO YpOBHS SIBISETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoibl. Kypc mpenHaszHaueH miis (OpMUPOBAaHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOW KYJBTYpbl M IIOHUMAaHHs POJM TEOPUU BEPOSTHOCTEH KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA Uil U3y4EHUs CIy4yailHbIX COOBITHM, BEJIWYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAaX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IIOHUMAHNE 3HAYUMOCTH
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJINYMHAX U B3AUMOCBA3AX MEXAY HUMH HAa BAXKHBIX IPUMEPAX, CEOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYIKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT U CTaTUCTUKa» CpelHEN IIKOJbl Ha 0a30BOM YpOBHE BBIJCIICHBI
CICAYIOIINE OCHOBHBIE cojiepkaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaliHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMUAJIBHOTO pacpeiesIeHni 1 3HAKOMCTBO C UX HEMPEPbIBHBIMU aHAJIOTaMU —
MTOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIPEAEICHUSAMM.

Copeprxanue muHuK «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KHT OCHOBOM
Uit pOopMUpOBaHUSl TMPEJACTABICHUN O PpACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYCHUSIMU CITy4yalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HeoOXoauma Kak 0asza s
U3y4EHHUs 3aKOHa OOJIbIIUX Yncen — QyHIaMEHTAIbHOTO 3aKOHA, IEWCTBYIOIIETO B
pUPOE U OOUIECTBE U UMEIOIIETO MaTeMaTHyeckyto ¢popmanuzainuio. CaM 3aKOH
OONBIIMX YHMCEN MpeajaracTcsi B O3HAKOMUTENbHOW (opMe C¢ MUHUMAaIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsi3aHHBIE C  HENPEPBIBHBIMH  CIIyYallHbIMM  BEJIMYMHAMH,
AKIICHTUPYIOT BHMMAaHHE IIKOJBbHMKOB HA ONHWCAHUM W H3YYEHUHU CIyYalHbIX
SBJICHM C MOMOIIbIO HENpPepbIBHBIX (PyHKIUH. OCHOBHOE BHUMaHUE YJENSETCA
MMOKA3aTEJIbHOMY M HOPMAJIbHOMY PACIHpENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAaKOMMTEIFHOE U3yUeHUE MaTepuaia 06e3 J0Ka3aTebCTB IPUMEHAEMbIX (haKTOB.
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MECTO KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue kypca «BepoaTHOCTb U CTaTUCTUKa» HAa 6a30BOM YPOBHE OTBOIUTCS
1 yac B HEZENIO B TEUEHHE KaXKI0I0 rojia 00y4eHus1, Bcero 68 yueOHbIX 4acoB.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

[IpencraBieHne nOaHHBIX C TOMOIIbIO Tabnui u jguarpamMm. Cpennee
apudmeTnyeckoe, MeauaHa, HauMOOJbIIee M HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CayyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIIy4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITus (McXOAbl). BepodaTHOCTh ciiydaiiHOTO coObITHS. bBim3ocTh 4acTOTHl U
BEPOATHOCTH cOObITHH. CityyaliHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coOpITUsIMU.  BeposiTHocTH  CcOOBITUH B ONBITaX €  PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepuMenTa. Gopmyna nonHol BeposiTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaroprnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCNIBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacrpenencHuid, B TOM YHCIE, N€OMETPUYECKOE WU
OMHOMHMAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MATEMAaTHYECKOE
OXXMJAHUE, JUCHEPCUSd U CTAaHAAPTHOE OTKIOHEHHWE. [IpumMepsl mNpUMEeHEeHUs
MaTeMaTHUYECKOI0 OXXHMJAHHS, B TOM YHCJIC B 3aJa4ax W3 IOBCEIHEBHOM >KM3HH.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOUM BeNMWYWHBIL. MaTemaTtndeckoe
0’KMJAHUE CYMMBI CIIy4alHbIX BEIMYMH. MaTemMaTnuecKkoe 0KUIaHUE U JUCTIEPCUS
TrCOMETPUYECKOT0 U OMHOMHAIBHOTO PacIpeIeIICHHIA.
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3akoH OOJIBIIMX YHUCEI M €ro poJib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHbIl METO/T MCCIIEOBAHU.

[IpuMepbl HENpPEpPBIBHBIX CIy4yalHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpezeneHus. 3ai1a4du, IPUBOASIINE K HOpMaIbHOMY pacnpenenenuto. [lonstue
O HOPMAJIBHOM PacIpeIeICHUN.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHEe apupMeTHIecKoe, MelnaHa, HauooJIbIlIee,
HauMEHbIIIEe 3HAUYECHUE, Pa3MaxX MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIydalHBIX
HKCIIEPUMEHTAX.

Haxoaute u hopmMyIupoBaTh COOBITHS: TIEPECEUCHUE U 00bEAMHEHUE JaHHBIX
COOBITHM, COOBITHE, TMPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpammamu Jitniepa u GopMyIsioi CI0KEHUs BEPOSITHOCTEH NP pELIeHUH 3a1a4.

OmnepupoBaTh MOHATUSIMH: YCIOBHAs BEPOSATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MpaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIBITAHUHM, yCNeX M HeyJaya,; HaXOAUTb BEPOSATHOCTH COOBITMH B CEpUHU
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIBITaHUN bepHyn.

OnepupoBaTh  MOHATUSAMM:  CIlydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KJIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacupeaeeHUIO UilM ¢ IIOMOILBIO THArPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 JAHHOMY PaCIIPEIEIICHUIO.
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NmeTn IMPCACTABJICHUC O 3aKOHC OOJIBIINX YHCEIL.
NmeTn MPpCACTABJICHUC O HOPMAJIbHOM PACIIPCACICHHNH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpencraBienue JaHHBIX U OMKCATEIbHAS http:// s_chool—
1 4 collection.edu.ru/
CTaTHCTHKA
CrnyualiHble OTBITHI U CIIydallHbIe COOBITHS, http://school-
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 collection.edu.ru/
3JIeMEHTapPHBIMU UCXOAaMU
Onepanuu HaJ COOBITHUSME, CIIOKEHUE http:// s_chool—
3 N 3 collection.edu.ru/
BEpPOSITHOCTEMN
VYcioBHas BEpOSATHOCTD, 1EPEBO http://school-
4 CJIy4aifHOTO OIbITa, PopMyJia MOTHON 6 collection.edu.ru/
BEPOATHOCTH U HE3aBHUCUMOCTH COOBITHIT
http://school-
5 DneMeHThl KOMOMHATOPUKH 4 collection.edu.ru/
http://school-
6 Cepuu nociea0BaTEIbHBIX UCITBITAHUN 3 1 collection.edu.ru/
http://school-
7 CiyyaliHbl€ BEJIMYUHBI U paCIpEICIICHUS 6 collection.edu.ru/
http://school-
8 O06o00meHre U cucTeMaTr3aIs 3HaHUH 5 2 collection.edu.ru/

38



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

39



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
MaremaTH4ecKo€e OKHUIAHUE CIyYaHON http:/ s_chool—
1 4 collection.edu.ru/
BEJTMYUHBI
Jlucniepcus 1 cTaHJapTHOE OTKIOHEHHUE http:/ S_ChOOI'
2 . 4 1 collection.edu.ru/
CIIy4aiiHOM BEIMYMHBI
http://school-
3 3aKk0oH OOJIBIINX YUCENT 3 1 collection.edu.ru/
4 HenpepsiBHBIE CiydaliHbIE BEITMYHUHBI 9 http:/ S_ChOOI'
(pactipe/ieners) collection.edu.ru/
http://school-
5 HopwmanbHoe pacnipenenenus 2 1 collection.edu.ru/
IToBTOpenue, 00o0IIEHNE U http:/ S_ChOOI'
6 y 19 2 collection.edu.ru/
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, T€OMETPHSL.
Anrebpa v Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinoHepHOE 00I1IECTBO
«3narensctBo «IIpocBenieHue»

* Maremaruka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccewl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuunonepHoe odmectso «M3narensetBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoreka [IOK

Enunas xomneknus Hudposeix OOpazoBaTeabHbIX Pecypcos http:/school-

collection.edu.ru/

https://ptlab.mccme.ru/vertical
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